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(54) FILM-FORMING COMPOSITION AND INSULATING FILM- FORMING MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula L R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula II: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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[if*«l] (A) (A-l) TEHK* (1) 

R'.S i (OR 2 ) 4-a (1) 

R 3 b (R 4 0) wSi - (R 7 ) d-S 
(R 3 . R<, R 5 *5j:tfR 6 f4. ■ ra--et»4oT^-Ct 

-■Ct*ftoT^rtJ:<, 0-2 U R 7 f4 

»*J)K-M:fctt- (CHa) .-"C«**t*««r*U n 
141 -6 df40£fc(4l *rS*i\ ) a>fefe*«J:0 io 

^tu<f4^r^-* 

(b) ^sttKftfeK^^tfsaEtt^attaEt u< «<,vr 

(c) ffitWi 8 ot;a±<a^j£^rr<5w 

2 ] (D) 1 6 0 t^TOg 



lS*#*-3] (B) J«#<0flMf«*j&s, (A) rifcM 
0 1-1 om«B-C*>SCi«r»«fci-S»*J[ll2« 



[«#S4] (C) *»*s*«ryU3-/K ^y=- 

y 3-/u.^r/w^/^-r/^^J, ^y ^-/^;r 



[»#Jg5] ttjftftfo (O (D) A^ffiffl 

(C) : (D) = 5 : 9 5-50 : 50 (fiS 
tk> (C) (D) *53r=10 0) -C*)6ri:«:4» 

[00 0 1] 

[»w a«5MH inMJuuMfeK: 
nu s^>ic:^L<f4, ^»s?«?&**ft*jimj& 

[00 0 2] 



(R l f4**HK^ 7-y*W-T-*fcf41ffiO««*«:^ 
U R 2 f41«0^r»S^U af40-2(Dgg:&£ 

r. > 

(A- 2) TBHBW (2) •C***bSft'&» 
i (OR 5 ) 3-c R 6 c • • • (2) 

mtLX, CVD»4ifO*a^D-fe^-CB-C»dlStt 
fc-vy* (S iOa) K#£/8£*vcv>* 0 *LT. iS 

T, SOG (Spin on Glass) Jig^P^ffiX 

fc % ^«*^*ifoK*»ftfc#^. tSSOGW 

[0 0 0 3] #^¥6-1 8 120 l*4frWZ 

14, JIMttfUItm t L-C, *9ffifS«^o*&&jB&jfe£ 

14, R*tfeWS< % W?j/^ttfc«hfc*»«4ito 
«»««r««t-5ri:«rattt LT*J9, *<D«j£f4. 

[0 0 0 4] W09 6/0 0 7 5 8-JHfc«fcf4, 

[0 0 0 5] 0 3 7 7-^^lC 

14. **»ft4W>*K¥ttfk *n«li«jflc«-ffi« 

ttfcftftU £<0a#*fcJH^*£fcU:J:!K S 
[0 0 0 6] L^Ls ±IE O i 5 '> 7 isit&m ^9 
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[00 0 7] 

R 3 b (R'O) w Si - (R 7 ) d-S 

(2) 

(R 3 » R 4 , R 5 *SJ:t/R 6 tt, W— -Ct»*oXl^ri> 10 

L --Ct>S*.oT^TtJ:<, 0 -2 U R 7 tt 

KiRJS^^fctt- (CH2) «-T-^*tL5S*^U n 
ttl-v6*\ dttOSfcttlSr^f. ) a>bigtf;ft5'> 

(b) m&&mf&!&&XTfm&&&mmmhL<tt^-r 

ft**-* 

(C) tEW»*^ 1 8 0tB±«IBB«»t6i 20 
[0 0 0 9] 

[0 0 10] (A) J5%# 

(A-l) fifeft 
±f5-Jft5£ (1) tC*3^T, R»*5J:t;R 2 0 1tf©*tt 
StLTMU Tfr*r flocks 7 V TV A**, 

(1) fcfc^T, R'ttlflE^WSSS, #{CT/W^/US 30 

^a^ws^rfbit. #*L<tt«**i-5-c*> 
t><tv>o -#5£ (i) leaser, ry-/us^Lr«, 

[0 0 11] -#5fc (1) -CaSn-5^*^f*«i 40 
LTttU hy^h^rv'v'yV. hyxh^^>7V, h 
y-n-/n^>i/7^ hy- i s o-:/nzK*-> 
■>7>, hy-n-^h^>'>7^ hy-sec-^ 
h^*>7^ Ml-tert-^h^»7^ hy 
7;^nhy^Ft>">7^ V iV 
tDh!)ih^>*>7^> :7/U*-ci h y--n-:/ozK:*■ 
v':>'✓ ; :^ 7;Ptohy-i s o-^d^'>'>7>> 
hy-n-yh^v"^^ 7/^Dhli-s 
ec-^h^^ 7/l/tohy-tert-yh 
*V">7>\ 7/^dM7*Mv/'>7^ fh7> 50 



[0 0 0 8] 

(A) (A-l) tbhbk: (1) -C*S*i5fl:*» 
R».S i (OR 2 ) 4-. (1) 

(R 7y|Ria^^ttlffi^W»SSr^ 
U R 2 ttlfatf)^r&g£^U aHtO-.2fl>fflR«r« 
-f. ) *5<fctf (A- 2) Tf5-te^: (2) -C*S^5ft 

i (OR 5 ) 3-c R«c 

7h7-n-^h^r*>7^ rh7-s e c-T'h 
>y>s f^7-tert h^S/?^ f h77 
xy^7^;/f^hy^h^>7^ >^ 
/Uhyx h^r^i/7^ y -n-T'nzK^rv'v' 

7^, ^fywhy-i so-^o^^^ ^fvu 
hy-n-T'h^^y, >f/Why-sec-yh 

^v->7^ ^f/^y-tert-^h^7^ 

^f;vhy7xy^»7y> *^mi ^ h^s^y 

>\ y ^ h^»7^ xf/uhy-n-^n 

zK3rv^>7>\ at^/U h y - i so -y*n2K*S^>7 

ai^/l, hy-n-T'h 7 V> h y - s 

e c-^h^7^ zn^/Uhy- t ert-^R 
-»7^ xf^hy7xy^-»7^ fc'-yuhyp* 
h^rv^y^ ^n/Uhyih^>7^ ^/Uhy 
-n-^p^'^^ t'x/uhy-i so-^d^ 
Crisis 7^ e=;uhy-n-^h^^>7V> t'-/i- 
hy-sec-/h^»7^ t^hy-tert 

-^h^r^->7^> t'^/u h y 7xy^/>7y, n- 

7at 9 /UbV * hZ-isisv^, n t'/U h y 
•»7V, n-7 , of/Uhy-n-7'n^>i/7^ 
n-^D^/Uhy-i so-7'o^>v'7^ n-^ 
a f/uhy-n-y h^->*>7^ N n-yntf/Uhy- 
sec-^h^/>7^, n-^f/i'hjl-tert 
-r/h^i'^V. n-7'pf/Why7xy^»7 

i-T'nf/Uhyy h^*»7^ i-7'oe/uh 
!)x^v">7^ i -^otf/uhy-n-^D^^> 
'>7^ i-T'ufcVuhy- i s o -7'D^'>y7 
>\ i-Zpf/Uhy-n-yh^^^^ i -7^n 
^hy-sec-^h^>7^ i-/p^hy 
-tert-^F^/>7^ i-^Pfc J /Uhy7xy 
^•>y7V, n-y^/Why^ ^'»7^ 
/whyxh^y->7^ n-^f/Why-n-^P^ 
n-^hy-i so-T'p^y^ 

n-^hy-n-yh^>*>7^ n-^fvu 
hy-sec-Z^y^^ n-^hy-te 
rt-yh^/>7^ n-^hy7x/^ryy7 

sec-/f/H^y^h^yy7X sec-^f 
/P- i - hU^h^i/^?^ sec-^-hy- 
n-^D3K^->^7^ sec-yf^-H-iso 
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^r'/>7X scc-^-hy-sec-^h#-> 
sec-yf/l/-M)-tert-yh^>-> 
yy. sec-yf/u-hy7xy^r'»7^ t -y 

t-yf/^y-n-^p^»7y> 
/uhy-i so-7'o^i/-/7^ t-y?vn*.y- 

n-/^'/>7^ t-^f/Uhy-sec-y^ 
•>->7>, t-^hy-ter t-yh^»7 
V, t -ttiV Y])y*/*i>'i'yy. 10 
h^/>7^ 7x^Uhyxh^'>*>7^ 7x-/l/ 
h y-n-^B*^7^ 7x-/U h y — i s 0 - 

V x yx-zUhy-sec-^h^r^^ 7i^/U 
hy-ter t-^F^v">7^ 7i^Fy7xy 
^r-»7^ b'-^hyy f xvU h yrc 

h*v">7>\ 7-7; ;7'Pt p /^y^ h^i"? 

•/K^pe/Phy^h^^y, y-^yi/K* 
/uhyy h^r*>*>7^ y-hyypp/ptvuhyx 

;^xh^»7X ^^/U-^-n-:/* 
7^ v^fvu-v^-i s o --?X2#*c*yi/yy^ v?y 
fvU-^-n-r/h*^^:^ s e c 

-^h^>->7^ ^f/^-tert-^^«> 
^f/US/7x/^'/>7^ v^^/Ui^ h 
^'/>7^ S^scfvU^st h^^>7^ v^^/V-v? 
-n-^D2K#>>">7V. yxf/U-^- i s o-^n 
:K^rv'*>y V. 5***71"-$*- n -7 h*v">7>\ y 30 
jc^/P— s e c-yh^ 4 >7^ voi^vi— >?- 
t e r t-^^*/>7V, 

y, ^-n-7'D^/F^7^ ^-n-Zn 
f/Ui/x^'/>7>s v ? ~n-7'n fcVU- v^-n-^ 
DzK^r^i/^V. J?-n-^B^-5^-i so— 

"7^— *J—n^V* tr^-^-^s e c^F^>'>7 

>\ i?-n-/D^-i/-7x^/>7^ C^- i 
s o-ype;^ h^>7^ v?-iso-7'oe 40 
/Uv?rc h^>*>7^ V 5 - i s o-^nf/l— v^-n- 
^n^i/V7^ S*- i s o -^nt^/U-v 5 - i s o 
-T'ozK^i/v'yy, v 5 - i s o -^o fcVV-v?- n - 
y h^rv">7>> i/-iso -7'p fcVP-v*- s e c- 
^h^*>->7^ v?- i s o-^P fvW-v*- t e r t 

-7 h*yyy>. is- \ so-7'c^-^-7s; 

-^f/Uv;xh^^7^ v?-n~y^/W-^-n- 
T'p^^?^ i^-n-^/U-^-i so-^o 
tf*isisy^ ^n-^-^-n-/^'/>7 so 



^-n-^-^-sec-^^v">7^ ^ 

-^-S/-7xy^>v'7V, i/-se c-^ 
h=^*>'>7^x S*-s e h^i/*>7 
V. ^-sec-^-v?-n-7'o^/>7^ 
v^-s e c-y^-v 5 - i s o-^n^^yX 
^-sec-^-^n-y^'WX 5?- s 
e q-7*7U-^- sec -^h^r^^ v?- s e 
c-^-^-tert-y^^^ i/— s e 
c -7*?iv-*J-y^J ^-tcrt-y 

h^r-yi/yy. i>~ t e r t -^fvUS^x 
5/^7 >\ ^-tert-^-^-n-7'o^ 
y- t e r. t - ^/U-^- i 1 q-/djK* 
i/v-7^ v?-tert-^-^-n-^h^ 
7^ i^- t e r t - v?- s e c - ^ F 

7>\ v*— t e r t —-f^-fV—y— t e r t — ^ Y$r : y 
yyy, y- t e r t-yf^-^-7xy^>*>7 

h^r^">7>> ^iXvW-^-n-^P^*^^ 
> N y7x^U-^- i so-7 J o^>7^ ^7 
^~/u-i/- n Y*yyyy^ yy*—/u-z?- s 
ec-^h*^y, i/7x-/l/-i/-ter t-^ 

h^>->7^ i;7x=/^7x;^i/5/7^ ^tr- 
yy7>> v-T^y/p fcr/u h y a: h >>y y, y 

•>K*^P f/Uhy^: h 7 >\ v~hy7oo 

T'ptvuhyy Ryy^y, y- by 700^^ 

L<tt. rh7>h^>->7^ rh7ih^yy7 
V N f h7-n-^n J^^f >>y V, fh7~i s o - 
^p^y->7^ fh77x/^>y7X ^f/wh 
y>h^>y7^ ^H/xh^s/jy, y?vu 
hy-n-T'p^^^ y^KJI - i so-;/ 
o^yy^, ai^hy^ ^yy7>, xf/uh 
})*b*i/i/y^ / h*i/~yy>, 

"hyx>^^>7X 7xr/u-ht/f*yy7y, 7 
xxvH* yx b*>">y>, ist^fr*/* h^cy-isy 
y^ y~*^/i>i>3Lh*yy-y"y* ^xf/^h^y-y. 
7^> v?xc*vUv'* h^rv-v-y^. v?7i^^ 
»7i^ ^7xx/^xh^'y->7^ hy^*/^ 
y^h^->v-y^ hy **A"*y* Y*yyyy^ Y 
y **vu*/p< h^>>y>s hyat^/weyat 
iyy^, hy7xx/i/xy^h^yy7^ hy7xx 
wxh^yy^ytfc^o rne>rtt, lS&£^fl 
2 a£i±*iQtticttJH ur t> j: 

[00 12] (A- 2) 

±fc-#5£ (2) K&^T, lffiO*T«g£L-Ctt, 3fe 

0-^(1) fcwa*TO«*»if*£ 

(2) (DR 1 vbz>2m<D&®mt ur 
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if5^£#-c#<5o (2) <ob%. R 7 tmmm 

1, 1, 1, 3, 3-^yh^>-3->f 
/l^i/n*i^ 1, 1, 1, 3, Z-^f^btri/ 
-Z-t'ffrVs**^'. 1, 1, 1. 3, 3— <s 
5* Y**s-Z-y zc.-)^s*yxi*iy\/^ l, l, 
3, 3-"<>*^ h*->- 3-7^zi/U^C/n^^ % 
1, 1, 3 f 3-f h7^ h^V-l, io 
>n^f-y N 1, 1, 3, 3-rh7xh^>-l P 3 
-i/**1-f\>i/*su**yi'^ 1, 1, 3, 3-rh7> b 

Z-i/V ^-friti/u^l/. 1, l t 3, 
3-f h7Xh^>-l, 3 -^7 ^^/U^v-n^rih 
^ 1, 1, 3-MMh*V-l. 3. 3-hy^ 
/Uv^a^f-^ 1, 1, 3-hy^h^'>-l f 3, 
3- h^fv^v'* 1, 1, 3-hy^h^r 

C-l, 3, 3-hy7x^i/n^fy, 1, 1, 
3-hy^h^'>-l, 3, 3 - h y ^^-/U-^C/D^r 
IrV, 1, 3-^^*>-l, 1, 3, 3-x h7> 20 
^/U^v/n^rf-^ 1, 3-^h^^l, 1, 3, 
3-fh7^f/^>P^t^ 1, 3-v^ h^ry- 
1, 1, 3, 3— r h77x^i/*>nHy, 1, 3 
-i/m h^rv'- 1 , 1 , 3, 3-7(^77x^1/^0 

>\ 1, 1, 3, 3-fh7^^*>-l, 3-v 5 ^^ 
/l^i/a*-^ 1, 1, 3, 3-fh7Xh^- 

1, 3-^yf^/^^cr^^ 1, 1, 3, 3-fh 
y^h^-l, 3~-is7 = n 3r f - >\ i, 3 so 

1, 3. 3 -=T h7^f/^>P^r 
1, 3-^h^'>-l. 1, 3, 3-fh7> 
^/Uv?^n^rf*V. l f 3-v^h*v'-l, 1, 3, 
3-f h77x-/^o#fy % 1, 3-v^ h^ri/ 
-1, 1, 3, 3-fh77x^>n^if 

.(2Uci3^Xd3flLO«>ft*4fc.t-L-Ctt. .^*iry 

•»>7^ 1, 1, 1, 2, 2— Of* b*is-2 
-^f/l'^>7X 1, 1, 1. 2, 40 
i/-2-^f/^>7^ 1. 1, 1, 2, 2— 
^ h^fv/-2-7x-;U^>7^ 1, 1, 1, 2, 2 
h ^rV- 2 - 7x=/Wi/i/7 V % 1, 1, 

2, 2-fh7> h*->- 1, 2-^T/^>7V, 
1, 1, 2, 2-fh7X^->-l, 2-v^fvUv 5 
>7V> 1, 1. 2, 2-fh7> h*->- 1. 2-v> 
7x^v/«>7>, 1. 1. 2, h7X b*i/- 
1, 2-^7x^">7^ 1. 1, 2-hy>h* 

2, 2-hy^f-/^>7>, 1, 1, 2-h 
y;nh*->-l. 2, 2-hy^f/^«>7^ 1, 50 



1, 2- hy;< h*->-l, 2, 2-hy7x-^> 

yy. 1, 1, 2-hy^h*->-l, 2, 2-hy^ 

x^'>7^ 1, 1, 2, 2 

--r h7^f/uy'>7^ 1, V*y- 1 , 

1, 2, 2-f h7^f/^7^ 1, 2-v^> 

1, 2, 2-fh77x-/^i/7^ 1, 2 
-vol h*~>- 1, 1, 2, 2-fh77x^'>7 
W*£f£, — (2) teJSH-CR***- (CHz) 

/uv^y/u) fc** (^h^->7x^!J/u) 

(vo: h^r^^^-zu^yyu) f 

i/t^/Ui/D/U) V* U b^W^-t^S 

V. hf* (^3ri^ h^i/v^y/U) fcf* 
i^m h^rv^v-y/U) cc^V, {^*cV7 3lJ 

D/U) cr*>\ tr* (S^ h*C/;rfTVl^>y/U) 

>\ fc*^ h 9*) t** (S* 

^ h^->7x^'>i);U) fc^ (v^h*'>:7 

x-/l/->y;U) 3L*>- X (pt h^ri/i^^^/Ui/y 

/U) :x.*>\ fc** h^rv'v 5 ^^Uv'y /U) ^*V V 
t^^ h^^^7cc^/W>y/l-) x^y s (znh 
^v/i;7x^>!l;i') l, 3 -f* (^^-f- 

yh^>y/i/) 7*p/^ i, 3-^ <^^h 

^■v-v-y/U) T'n/^V. l f 3-b'* (^^ri^^^y^ 

-fuAy^ 1, h^rv-y^/Vv- 

z/uy<y^ 1, 3-f^ (v?> h^r->7xx/l/V 

y/U) ^o/^y, 1, 3~t^^ (v^m ^>>7i^'> 

yyl.) ^D/>'V, 1, 3~fcT^ U b*isV* i ?/\'i'l) 

/U) ^cryO. 1, 3-t^* h^r^7xi^/U>y 
/u) ^d^>"^ 1, 3-tr* (x^y^7x^y!l 

y, ^^7xx^r-y^>7y, 1. 1, 2, 2-fh 
7P< 1, 2-^f/Uv?^7^> 1, 1. 2, 

2-fh7^h^y-l, 2-^^/^*>^^ 1. 
1, 2 t 2-fh7^h^-l, 2-^7x^> 
7^ 1. 1, 2, 2-r h9*h^^-l, 2-i^7 
aizi/V^T^ 1, 2-v>> K^r^-1, 1, 2, 2 
-fh7^f/^7y> 1, 

1, 2, 2-fh7^f/^7y, 1. 2-^h^r 
1, 1, 2, 2-fh77xX/Pi/i/ 7 y, 1, 2 
-^h^r^-1, 1, 2, 2-fh77x-;^y7 

^ h^v->y/u) y^^. (-^ 
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#§82 0 0 1 -5 5 5 5 
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1) /i>) y*>, f* (s** h^^x/wi/y^) y* 

V* (is* Y*\sy*i-jVi/}) ;v) y*>\ i^* 
{Vx-Y*is-7 3,-)Wyy>V) y*>\ ¥X (yh*v 
&**Afi/9*) y*v, t^* (=.b*isi?*f'A'if!) 

fr) y*>\ tr* (y bSrisVy^-i^sViv) y* 
e-* h^^^7*-/u->y/p) y*v£. 

(A) lS£iLTttU ±f£ (A-l) &»$*XV (A- 

2) dMh t>L<l*V^-f»t*^**r»i\ (A-l) * 
5M«tf (A-2) 0liWti2iM^i:i: 10 

[0 0 13] *»PJI-*5^X, tiUfcjmttt* ±IS 
(A) ^l^il5R 2 0-S, R 4 0-g. 

tf 1 6 fc It AS*D*iW* £ iVC ^ * 2 fl«± j&Sjtojc 

i-zztX'hz>o *&Wiz&^xffi&kn (a) $#cd 
ira*^*«os/7y-/H6^«*Lrs i-o-s 

(A) *5>©4P7KiMBB-&«o«*5F*&^* 
d\ i§3t. 1, 0 0 0-1 2 0, 000, ^1<I1 
1, 2 0 0-1 00, 00 0§StWo 

[0 0 14] (a) 'rt#*ap*$w& tt^«** 

LTtt, ^jR^-hA^, *n3S8fc. «l«it. 

VokLxrx, M*.r£by^h*i" 30 
hx- h) x* v, hy-n-^ojK^.^e/ (r-fe 
x/i-rirhx-h) x*>. hy- i -^naK*^.* 
y (r-fe^r-th-t— -h) f^y, hy-n-^h^ 
S"*y (r-trx/Krir hx- h) x*>, hy-se 

c-T'h^-^ey (Tirfvvrir hx- h) x*>\ 

hy-t-yh^-*; (r-fe^r-t hx-h) x 
5?ih^>- tr* (r-trx/wnrhx- h) x* 

>\ v ? -n-7'o3K*v" tf* (Tirx/UTi: hx- 

h) x*v. i tr* (r-fexvur-tr 

hx-h) x*^, v^-n-yh^-a (T-tr^/w 40 
T1rhx- h) x*:/> -^-sec-^^v^^ 

(r-fe^wr * hx-h) x*v, i;-t-y^i/« 
r* (r-t^r-t ht— h) x^v, ^y^h**>- 
hy* (r-txvur-tr h-x- v) x*>\ *;-n-y 

hy* (T*^T*h^— h) x*>\ * 

y- i -:/n#*v/. hy* (T-tx^ri? hx- h) 
x*:/. ^/-n-yh^' hy* OMrx/Pr-tr h 

h) x*>\ ^-se c-X h*v" h V * (T 

irx/Kr-t hx-h) *;-t-^h^- h 
y* cr-t^xi: hx-h) 7^7^ (r so 



■fefvUT-fc hx— b) x*V, bl)*b*i/-*S (31 
^T±bT±T-b) x*V> bV-n-7*tf*i/ 
.^E-y (xWthrtf-h) x*V, hy-i- 
:/pztf*v'-*-y (cn^/UT-fe hT1rx- b) x*>. 

hy-n-x h*>" ^ey c^x/wr* hrirx- b) 
x*v, hy-sec-yF^-^ey (^x/ur-fch 
7tf- b) x*v, hy-t-^h^rv-^y o*x 
/urir h7tf - h) x*>\ ^h^i/-tr^ (m^ 

/ur-fe hTirx- h) ^-n-^nsK^i^. tr 

(xf/p/t hT-fex-h) x^V N i/-n 
-7b*->- (xf/i,7th7t7-h).f^y, 

h) x^>-, ^-t-^h^r^- tT* (xf;i,7th7 
tf-h) x^^> ^ey^h^r^- bV* (^x/urir 

hy^ (xfmh7t7-h) x^v % *j 

-n-^F^> • h^^ (xf/U7t>7t7-h) * 
^e/- s e c-yh^' hy^ (xf/U7t h 

rtf- h) x^^, *y-t-^h^r->- hy^ (^ 

h7t7" h) X^>. 7h7^ (31X/UT 

th7t7-h) x^v. ^ey (r±^r^bi— 
b) hy* (xf/i,7th7t7-H x^^, tr^ 

(7tf/U7tht-h) fcf* (xf/U7th7t7- 

h) x^^, hy^ (r-t^r-fe h-r-h) (^ 

x/VTir h7t7~ h) bit 

hy^h^->-^y (r^x^r-fe hx- h) ^ 

/un-r^i,, hy -n-^o#*S/- ^ey (7tf/U7 
"fe ht- h) ^=x:^ix. hV'-i-T'P^i/-^ 

y (7tf^7tht-h) ^3 = ^, hy-n- 
-7b**y=t; (7t7^7tht-H = 
A, hy-s e c-7 h^'>-^y (7tf /U7t 

-h) v^/u=i=:f>A x hy-t-^h^^-^ey (ri? 

(nrx/wrir hx- h) y/i^n^^, ^-n-7D 
i?- i • tf^ (T"fex^T*fe hx- h) 

^=xr>^ ^-n-^f.^^. ^ (r-tx/ur-feh 

(T-fex/i-T^ hx- h) ^an^A, v?-t->^h 
f^, (7tf;U7tht-h) v^/urj- r>A N ^ 

yxh^>- hy^ (r-trx/wr^ hx-h) v^/wn- 

!^A, ^y-n-^n^ - h y ^. (7tf/U7t h 

x~h) ^3^^, ^y-i-^o^^fi/. hy* 
(7tf;U7tht-h) c//u=2^£j^ ^ey-n-y 

h^rv/- hy* (7tf/W7t ht- h) -^3=!> 
A, ^ey-s e c-7 h^r'>- hy* (7tf^7t h 

x-h) ^3=!)^ *y-t-yh^->- hy* 

(TirxA'Ttr hx- h) y/^^^, x h^** 



(7) 
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(r-fe^/ur-fe bi— h) hy^h*^ 

•*y (xf/l/7th7tf-h) vVuax^A, hy 

zurj- r^ix, h y- i -^ntf^ - ^ey (x:fvu71? 

y (;r3vurir hTirx- h) v?/u=r^^ix x hy-s 

hy- t-^h^^-^ey (xf/U7th7 
irr-h) v?yPxt = £A % ^xLh*->. (xi^yUT 
•fehT-fer-h) v?yU=i = £.& x ^-n-yptf*^ • 10 
^ (x^/UTir h7tr- h) is- i 

- h). i>yU=i-^A N i/-sec-y^'>'t7 (x: 
^yUT1? hTlrx- h) i/yt^-^i^ >>- t -y 

y^h*^- hy* (xv^/i/TirhT-trx-h) v?/U3 

T±T- h) vvUxrr:£i^ ^r/ - i n • h 

y * (^/ur-tr hrir^- H 5^=1= £ a, ^ey- 20 

n-Zh^; MJ* (xf/P7th7tf-h) *JA> 
^7- s e c-yh^ix- b 1) X (^/^T 

hy* (xf/U7t h7tf- h) fh 
(xf/u7t hT-fc<r- h) ^ey 
(TirfvPT-fc bT— b) h y * (x^yUTir h Tirr 
-h) ^yuxr^r>.A s VTs (T±^T± bi— b) fc* 
* (ct^vUTir hr-fe^- h) 5^ki>A % b ]) * 
(T^^/VT-t b) *S (=-^T±bT±T- 

b) ^3^^, 4$<Di/;i>zi~i?J**u— Ht&Vo ; 30 
hy* (Tirfyur-t: h^— h) 7/VS = £A, y * 

t?jx*u-b it&m ; * zzmiz r t #-e# 5. 

»£LTtt. «*.fSMk /oft^ y^^K, 

^**>Hfc. ~*7*>Wt. J-f- 

^f/^ov 

r --fc'<$<vBk tfcfc^K, Btt, ^ y y 
bm, T?*b'>m. 

Sts tKyfc ^f7yyK, yy-/^K, y;^ 
-V-vr/i'Wts p-7>;ystta, P 40 

& fi*IWf«:»rrS£i iRWt 

fnyy % hy^^r^v, f> yx^^y, 

^yxi^y-zurSV. v?x^y-/U7^y, 
^yx^;-/U7;y, ^;^f/^x^/-/P7^ so 
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TK^b^- h y *iwk* y «?^, *»{fc/<y 

[0 0 15] JifEttJgcD^Sfi (A) ^ (^^IDTK 
0. 0 0 1-101191, #£L<tt0. 01-1 

oss^^®fflx-*>5o &mn, msmtwtt 

[00161 (B) ^ 

#*L<tt2 0 0-3 5 0 < ClCiD»i-5^tfcJ:D 

[0 0 17] ±fE^*ni>AJ!ftO*ft:«t Lril, 4 

n7ym-K 4-r-tr h *«>7^yu>?y fvu* 
^^rf*yyu^-ciryu-fe^~ h> ^>^yu- 
4- (^^^yu^^'>^7yU/^xi/u^^->) ^7i— /v^/u 
^^^yu^ar^^— h. v^y ^yu- 
4- Hy/>f y^^ri/) 7^x:/U^/W^ — 
f*7yu^nrv^^- h, ^>^yt—4- (^<V^ 

^Vi^yU-4-t Ko^v'^xvwyfvP*/^ 

i/ 7 31 x:yU><^ >?yuy ^yU*/W# n $ J* 7yU^" 
DTyf^- k ^Vv?yW-4-y h^r'>73ix:/wy 
^•y^yU^x^^A ^f7;Uto7yf^-h, ^< 
y^yP-2-y^yU-4- t Kn^v/^^x^yuy ^-/W^ 
/u^=r>i. ^^rf-^yW^DT^^^— k -<Vv?yU 
-3-^on-4-t Ko^rv'7xx/Mf/^/U*x 
r^A ^*cV7;Uztu7fl''t*— b, 4-* h*ri"<y 
i/jV- 4 - t Ko^*>7xx^ ^yU^yU^x:^^ ^ 
^rf*7y^n^^7^- k -<y^yh*>^h, 2 
--ha^yi/yuhyi/- h> ft^ta^v^/u^yu*^ 



(8) 
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[0 0 18] Kd^t->7x^;U7;u 

- 4 - t Ko^'>7x=/^/^=^ -^^7/^ 

o^7i-^, 4-Tir ^->7x-/k^y^ 

- k ^^/U-3->f^-4-t Ko^i/-5- 10 
t e r t -^f/W7x^^* = !>^ ^^MJ-^/Vtf- 
P7^f**-K h*^^- . 

4 - fc Kn*^:7i— /U*/l^:=.£A ^^r^^/U^-D 

n cfOv/U- 4 — t Kn^ri^^ai^/U^f 1 /^^^ — 
r>-k ^H7/Vto7yf : t^-K p-^ho^y 
i//U-4 -fc K o 7 1 f/U^^* = A ^ 

- t Kd^>7x- /M^/uj*/!^— £a 

4-t KP^'>7i=/Mf/^/^-!>A ' y 
/uto7yf^-K 3,5-^dd^^-4 

- 4 - t K D ^ '>7 x -/W^ f /U^ /l/* x ^ A ^3rf- 
[0 0 19] ±K^y>^T:/=*AttOA#«i LT 

A *r h7 7/P^-ojKlx— k 3- (p - > h*i"<>' 

£*>K, ±E6^«HRIWB4«tLT, 2, 4, 
4. 6 - f h 7^13*^ D^fi/x/ y|r^*e# 

[0 0 2 0] w*te>tf>5*>> 4-7th^i/7x-/^ 

4-fc Kb ^->7x-/M f /w^;u^-«> a 
— ^7^0 7^^- k 4-T± h^>7x= 
/l"< Isis/Uj /U3fc~$J* ^ y yu^J- d T Vf 1 
k KD^r*>7x-/^/^ 
-£ix A.#f7/^o7yf^-h, 4-7th# 
-> y * ~ /u^< v x;u&~$J* ^^t7/^o7> 
*-**-k 3 — t>i?Af**>*s*'T'/9 t^^D-y 
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b<nft®L&b urrt. K S I - L 8 5. -ras 

I-L110, I^S I - L 1 4 5> P3SI-L150, 
I - L 1 6 0 (=tHfc¥i* (*) SI) *4fA^|f 

[0 0 2 1] *»W-Cffi^e>iT,S»«£t43t»*±S'Jtt, 
i«l-100mj, »*U<f41 0-5 0mJ(OM 

*V*/uxMt— k v?7x^;ua-K=?Aei/y^ 

k v?7i^3- K-^A K7->Myf 
/Utf^ — k i?7xi^3- K'^yt7/l/tn n - 
^^jx/Uzfc^- k tf* (4— t -y^/uy^^yu) 
3 - K = l>A h y 7/utn ^ ^ y^/u^- h , 
(4-1-^71-^) 3— K=£i» Kx^/^V 
f y^/u^-h, t^* (4-t-yf/V7x=;l') 3 
-K=!>At7^uy^M-h, tf* (4— t -7" 
3-K^^^^t7/Uto7yf^ 
— k fcT* (4 — t -^f/U7xr:;l') 3- K^!>A/ 
t7/PtDn-^y^^- K Ky y 

h y k h y 

;WV*=?A^t7/Uto7Vf^- k V))y 
x.=,/isxsui£=.$j>>i-y<?u'yx/i'**—b. hy7x 
r;M/i/*^^yt7;utP- n — 

k v?7x^/l/ U-yfv^o^/U) */^zfr:=:£Jx k 

y ^/M-n^v*/^*- k 5*7 a^A* (4-p« K 
Sri/y^—fr) ^ h y 7^tn ^y^^ 

k (fc Kn^i/7*^/i^) ^^-tf^fvu^/u* 

(2— t^y-y^ o^^v'/w) ^^!)Ahy7/ut 

n^^^^/u*^— h> i/v^^o^^i^/u (2— 

h y 7/uto^^ y^/uW~ F> 

3— K-^A^^rf-7/U2|-DrX^^- K hy7x 

=/^;nj>^?A^y7r-^/^- k (4— t K 
o^i/yjizi/u) ^<yi//u>f/u^/w*=!>A h^xy 
k 1— *-7*vW5>**7l'*/l'*=frAh!f 

a h y 7/^p^^y^/^- H> 4— >r 

y — 1— f7f/^^f/^/^=!>A h y ^/u^-n^ 
* k 4-=ho-l-t7f/^f/u 

^/^xi> a h y 7/i/to y ^ y^/w^- 4—^ 
^vu- 1— h y y/w^-o 

7<*>*/w**-k 4-y7y-l-t7f/v-^x 
f = ^ h y 7/i/t d > ^ y^/^^- K 4 

— r: ho - 1— J-7^/US;:n^yU*/Usfc:=. h y 

4- t Ko*i^-l— ty i ?Jl>*J* s ? m fr*Jl'*~$*> h 
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y7/^P^^^/^-K 4-tKP*5^-l- 
t7f/wfh7t KD^-ah7*s^A h!/7/utP^^ 
h, 4-t< 1 — ty^i^ h7t 

Kp**?*^.* h!/7^p>^^/^- k 
4—^ Y**s- 1 —fy^^r- h7t Kpft7xr^ 
AMi 7;WtP^^y^M-h, 4— h**>;* h 
3f~>- i —ry^/v'r h7t kb^7* = ^a h y 7 

/U* p^*y*/U3fc*— k 4— ^ h*^;* h**>- 1 
-i-y^/l'T h7k Koft7* = ?A h y 
^^/l-**- h. 4- (1 h*-» -i 10 

—f7^-jv=r h7t Ko^-a!-7* = »>A hy 7yU3hn^ 
*:/*/U**~h. 4- (2-^ h*->:r h^vO - 1 
-iry^jVy- h7t Knft7i-^ h y 
*>-;*/U**- h* 4-* h*S'*A'jK=/U3i-*->- 1 
--Ty^-lVv- h7t KPft7*^!?A hy7;Utn> 
^^/W**- h* 4-^1 h^v^/V:/— /UaMf-v'- 1 
-i-y^frT h.7t KDf*7* = ^hll7/UtP> 
^V-X/M^— h, 4-n-^n^=¥i/^7/^— /i^* 
>- i —ty^j^r h7t Kpf^7x=!>A h y 
2f-p^*:/*/U**— h, 4- i -^pjK*^#/U#s: 20 
/V^i/- 1 —ry^/^T h7t KP^f-^-^A h 

y7/i/tB>V^/^-K 4-n-^h*#/n* 

~/U2Mr*>- 1 —ry^T h7t K«*"*-7» = jrA 

/UaJfsyU*^^- 1 — ry^T h7fc Kcft7x^ 
<>A hy 7/UtP^^^/^- K 4- (2-7h 
7tKP77=/^i/) -l-t7f/Ufh7t Kp 

*1-iry J* hy 7/vtp>^y^/^- h> 4- 
(2-fh7t KP^7^t^) -1 -i-y^/^ 

h7t kp^*-:^-^ hy7/^p^^y^/^ 30 

— k 4 — iy->t#*>- 1 - t7f/uf h 7 1 Kp 

& hy ^/^p^v*/^*- k 1- 

h y > * h^<o^ 

(hy*on;*3vu) -s-h 

yr^ ^ h^>7x-/i/-^ (hy^pp^f 
/w) - s"- h y r v v;~-f7^vv="trx tf y^pp> 
?vu) - s - h y ry^py^t<k*«Kj« 

X£*m;l. 2-t7h^;^7^K-4-^* 

-/i^nyh\ i, 2-t7h*yyyr?K-5--^ 40 

P y h\ 2, 3, 4, 4 '-fh7^/7 
x;y(01, 2-t7h^/^7^K-4-7;H^y 
»x7f/^ttt 1 . 2 — h*y ^7i^ K— 5 - 

SJfgM-hy*?*^^*'*'*^ tis+fryxrF 

hx trp^p-;^ h y ^ h y 7/^p^ ^ y^/u*^ 

— k — 1 h^TV h7 
lr^-2-JX/M^-k hy7^to^^y^*= so 
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/Pf^P [2, 2, 1] — 7* h- 5 2, 3- 
*J*A>#*M$ h\ N-fc Ko^^'/W? Khy 
y/u^-p^^ h. i, s—ryfuisis* 

/utfygM' * K h y ^ * h^o* 

[0022] *fc»«a»atta[S*aitt^»ow»ic 

L< , */u h = h p^y^/^<> 

h^ TvvM-^rW S y|H*4f4:«ll^"f 

tK7'^> 7h7^^v/7^, h/^y^/T S 
i/T^Jisy^-fr**^. ^Wf/VfK77 
S V, T^-T. *^/UT5>\ xf/U7;y, :/p 

t:vur ^ >\ ztmrr i v N ^i/^r s y, p^ 
^y/U7;y, r^7^y, ir^vwrs^ tv< y i? 

[ [ (2--hP^/W) >^ 
/U7^y> [ [ 

-/W] 7'pW^, [ [ (2-=hp^y^) *■ 

#/U#=/W] A.^i//ur^^ [ [ (2-nhn 
V. [ [ (2-xihD^>'v ? /^) ^i^] ^/Wtf^/iO 

r-y^v C [ (2-= hp^y*^) ^^-k 
-/u] e^y^v, [ [ (2-xhp^y^/v) ^j-^ 
->] ^/w^/u] ^fi/^7^y> [ [ (2- 

nhP^y*^) ^7/l-/K=/U] -7^~lsyi/T 

^;y, [ [ (2-xho^y^) ^^r->] Jj/^X- 
,v\ ^jvzx-yi/T^y, [ [ (2--hp^y^) * 
^75;^7x=/M^y, 
[ [ (2-xhP^/H 

r^y, [ [ (2, 6-^-hp^y-» ^ 
y^r^v, [ [ (2, 6-y-hp-<y 

[ [ (2/6-^TP^y^M ttis] 
/W] V, [ [ (2. 6-^-hP^ 

[ [ (2, 6-iz-hP^y^) 3h^r->] 

/w] 7=yy, [ [ (2, 6-^-hp^y-^) ^ 

•>] ^/HK^/U] tf-:y^^ x [ [ (2. 

v. [ [ (2. 6-^hD^y^/w) ^v/] 
xvu] 7xxyy^7-;y, [ [ (2, 6-y^hp^ 

[ [ (2, ^^riy] 
;u] -y7;yy7x-/M^y, [ [ (2. 6-v^-h 
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(10) 
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/U) #/U#xvM?vU7S>\ [ [ (a, a- 

tfn/Ur/nfcVUT^ ^ [ [ (a, a-^TVU-3. 

[[(a. a-v^fvU-3, 5-v?>h^^> 

[ [ (a. a-v^/U-3, 5-v?> h*v"<^ 
/U) ^/U2j?n/UT-y ^> [ [ (a, a-v?* 

?vu-3, 5-v?* V^y^'yM ^/utfxi 
/Uf^y^^ [ [ (a, 5-v?* 

TSV, [[(a. a-C^^^-3, S-io'h^rv' 

[ [ (a, 5-^ h^r^V^ 

/V) ^/^^h;ux^7;^ [ [ (a. 

a-v^fvu— 3. 5->^ h^rv'^vvl') 
*/^/^7;y^7i=/M^^ [ [ (a, a- 
5***71'- 3, 5-5** h*5"<^5*/l0 

a, yf!)/^y/7x;m'>A s :/*y/ur-trh 

/W) *3riy] jfr/utfxvu] y^n-s^y/1,7^, 
[ [ (2--hD^/U) **5/] ;&;U#xvKl 
f-pi^U>>?T^^s [ (a. a-5***/P-3, 5- 
5** h*rv"<Vv ? /l') #/I'#=/l'*N*1f**l' 

[0 0 2 3] *89ifej£fe'f'a (B) di#0>*wi!»& 
tt, (a) ^ioo mmu (^£*d*##*&&» 

L<fi0. 01-1 OSS^T?*)*. (B-Htt£Ottffl 

s# o . ooi ss&^ss-cfc* t mmvmw,m&+# 

«vHlt46T. (B) rt#«>«Wfl*#l 0 

f00 24l (C) figfr 
*3BW^«ffl-r« (C) J*5>«> »flETO!|jK*l 8 0 

^y =— y«y x/i'*/^— *^3R»»k ^y=»- 
^^ryu^u^i-r/^g^ ^y 3-/^yr/^^ 

tt^ «ttfxfuy/!/3-;K l. 3-r/n/Ov>2i- 
-/K l» l. A-79>*J* 

~/K 1, 1. 2 



/K 1, 5—<V^^^^-/K 1, 4-^<y#y-tf* 
— /K 1, 3 ^5*;*—/K 1, 2-^y^Vv/ 
A\ 1. 6 -^^rfy^t- /K 1, 5-^*> 
i?*- A\ 1, 4-^*Vi/3j— /K 1, 3-^*U- 

>v?^-/K 1, 1, 7 7* 

> V5*aJ--/K 1, 2-^* V5*;*--/K 1, 8-* 

^^y-^-/K l. 2-^^y^-/K l, 9- 
;ty^t-/K i, i, 10- 

y*$>i/*— /K 1, 2—r*>'^3l— /K 1, 12- 
to Ky^^i*:*"— /K 1. 2 — K7\# 5/5*a£— 1, 1 

4-7h77^^t-/K 1, 2 -T h 77^^t 
— /K 1, 16-^*f7*^t-/K 1, 2-<^3r 
th^Ji/^tf—ZK 1, 18-^^7^^t-/K 

l f 2-^-^^7 f ^7>'v ? ^--/K 5^ P^^rfy^t- 

20 /K hy7 J nei/^!l3-;K 7h7if^!/3 
— /K 7h77'ot , i/y^!l3-;K ^xfuy^ 
y=r-/K ^^^o tf^JI 3-;P4^^J) 3- 
/u«*J ; v?xfuy^^-yRy^f/ux-7/K v 
xf uy^y =3— /uqe/^i^/uj:— r/K *s^- s J-\' > s# 
y3-/^ y /7'ot , /i'X-7/K S^t^-uv^y =— 
^y^f/i.x-7/K v^7'Dt'i^y^y3-/^y^f 

7'nf uy^y n-zRy/f^x-f/K ny^u 
30 v^y 3— /u^e/^^/u^i— 7VK hyxfuy^ya 
-/^7xf/ux-7/K hllxf i/y^||3-/^ 
7^0 f/^-T-/K h yxf i/y^y 3-/vqe/y^/u 

Fyyot'^y^-wyf^x-f. 

/K h y fl/y^y 3-;^/xf;Vx-f/K h 
y t'd ft'^y 3— /u^ey f/UJi— x/K h y 7 
Pt f l/y^y3-;R;7'f^x-7/K 7h7xfu 
y^y'3-/Ryyf/n-f^ r h7xf uy^y 
3— /u^yxf/ux— r/K 7h7*f wy/y3-/u 
*j-7u £VU3i— -r/K 7h7xf uy^y^-M/ 

/uai— r/K ^h^/D^y^y^-wyx^x 
x h77"D fl/y^y =i-/^7 7'nf/Ux- 
x/K x h7/o^uy^y 3— /u^ey^/uai— r/w 
t*Z<D?}) 3— /w^y T/U^r/^— x/wSSjW ; 

i/y^y 3— /Pv?3L^/wj:-7 i /K ^fuy^ya- 

/U^n tVu^n-x/K i/^U^^y 3-/U>?y^/U 

u>^y 3-/ut?y^/W3i-^/K hyxf uy^y3 
so -yPv?>^3i-r/K h y xfi/y^y 3— 
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yum— tvK h y^if-uv^y ^-yuy/o fcVU3i— r 

p truv^y =— ^y^f/ws-f^ hy^nfix^ 

^ry /u^zc^a:— r/u, h y /ofi/y^!) 3- 
r/K r h7^f*^^^y 3 — /u^^/uzc— tvK r* 

^y n— ;l/>?>f/Ux- r/K f fl/^lin 10 

— /Uv/oif-/UJ.— -r/K 7" h77*D t*UV^y 3— 
T'd tVux--x/K x F77'p tf u>^y 3-yi^:/^ 
;\,3L-Tfrtl¥<0?}) 3— /Uv?r^^/^— T/^S 

k s/xf i/y^y a-/^;xf /ux-f/urtf.- 
k s^^u^y 3— /^y T'ntvwj.— -r/KT-fe-r 

- k ^xfuy^y /u^ey y^/um— r/urirx 

- k v?/o f uy^y y f /ux-f^t 
x-k ■/t'p fi/y^/y 3-/u^yxf/ux-7/u7 

-fcT— k v?7'p tVy^y 3-My7'o f/l/x-f 20 

/urtf- k v?/p t^y^y y^/ux- 
r/PT^r-k hyxf uy^ya-^y^f/ux 
-TvUTiTT- k H/xfl/^Ja-^eyxf^ 

e/^-r^r^rr- hyxf i/y^y 3-yi^ey 
y^/u^-r/WT^T 1 — h y fu^y 3-yu 

^y^^/u^—r/wr-feT 1 - k hy^pfu^^yn 
-yi^y^yu^-yvwr-fcr-k h y fuy^ 
y 3-/u^y ^x-fmf - h, hy^pfc* 
uVi/y 3-;^yyf/Ux-f;i/7tf - k 7^ 30 
xf i/y^jj /v^-y ^^/^--r/ur-t-r— k r 

k f h7xf uy^y 3-m;7'p tvux-f/wr 
•£7"— k r h7^fi^y^y p-wy/f^x-f 
yunr^-k f h77'pt , i/y^y3-;u^>^ 
a:— r/^r-fex— k f>77'peuy^y3-;i/*; 
ni^/uai-T^r-tx- k fh^peuy^y^- 
/Ry^ntf/Px-f^rtr- k fh^/pfuy 

^ y 3 -yt^-y y^/U3L-^/ur±7— h/iwyp 

— yi^e-y T/W^/U3i— x^jl^x/U^^J ; xf uy^ 40 
yp-;^7tf-h, ^nei^y^y3-;ui/7t7 

- k c;xfuy^y3-/^7t7-h> i^ptru 
y^ya-/^7tf->, hyxfi/y^y 3 -/ky 
rirx-k hy/pfi/y^y^-^mf-h, 

f h7xf i/y^y 3-/u^7tr- v- h77'pe 
uy^y p-zu^r-ferr- hft<^o^y 3 — yi^cn^r 

y^y=i-/w % i ( 3-/p/<y^t-/K l, 2-:/ 

p/n-v^-zk i f 4-7*yv*- ^y-ty 

>\ ^^yf;^yp-/K hy^fo-/^D^ so 



y N ^v*3iy*y h-/k v^y-&y>\ y/utr h- 
/K v^xf uy^ya-zK -y/peuy^y 
hyxf uy^y3-/K hy7'peuy^y3-/K 
v^^uy^y 3— yi^ey ^/lot— x/K ^xf uy 
^y3-/u^yxf/Ux-7/K v^xfuy^y 3 — yu 
^y7'pf^x-7/K i^c^-uy^y 3-/r;7t 
/ua:— fvK i/^p ei/y^y 3— /i^ey >7vuo:— x 
yk y^p ^yy^y 3-/^;xf /ux-t/k 

a ¥ ?a ^otV 

v^y fr^j-ftf-jv?-— r/K h y ji^u-y^y n 
— /u^/y^/urt— r/K h y -n^uy^y n— yu^ey 
3i f/ux-f/w, h y - uy^yp — /p^e y ^ p tvu 
31-7^/k h y^ur/^y 3-yi^ey ^fvi^-x 
/K h y 7*p fl^y^y 3-;U^; /Ux-T/K h 
y ^PhTu-^^y n— /«yai^-/U3i— r/K h y ^p 

euy^y 3-/^;7'p tvu^~ x/k hy/p 
y^yp-zRy/f/px-f/K v^xf uy^y 3— 
yu^y ^yi^—Tvi'Tirx-- k v^xf uy^y 3— 
yu^yoi^yu^-ryUT-tx- k ^xfwy^y 3 - 
yu^y^p^/i^— ■r/vr-frx— k i^xf i/y^y = 
— /u*y^*yi«— xyurirx— k ^pei/y^y 
3— yi^ey ^fv^-yvuri?^— k '^p fi/y^Z 
y 3-y^y3z^yuoi— ■TVi'Tlrx— k -/Vofuy 
^y 3— yu^ey T'n tVU3i— -ryWTirx— '^of 

uy^y 3— yu^ey y^ywac— Tvur-fex— k Ky^ 
f i/y^y 3— yu^-y ^^/uj;— ■ryi'T't^- k h y 
3if-uy^y 3— yuqey^i^ywjc— fvPT-fc-r— k h 
yxfyy^y^-z^y^p tVi^-Tvurirr- 
k h y 3i^u^^y 3— yi^yy^yioi— fvur-fcr 

-k hy^pf L^y^y 3-yw^ey ^^yuo:-^ t/^t 
k h y t*p eyy^y s-yu^/xf /i/x-7 

;U7t7- k hy r/pfw^y 3-yt^ey7'pfc , yU 

3i— r^r-fex— k hy/pt^yy^y3-;^y/ 

?VU3L— ■r/l'Tirx— k 3i^UV^y 3— yUv^T-fer 

-k /pei/y^y 3-yui/r^r-h. ^xfuy 
^y 3— yw^r-fer— hx ^pei/y^y3-/u-y7 
irr-k h y3i^u^^y 3-yPv?r*fe^- h> hy 

^p fuy^y ^-/^^tf- h Sr«Ftw»^ L^«<r 
ur*rf5ri:*s-e#5o cne>rt:lS*^rt:2S^± 

f00 2 5l (D) rtfr 
*38«|cttffl-fS (D) ^fl> «EWMU6 0 
tfiiTO^PJ-e^D. «^ffn — ^V^V, i — 

n-^^rihy. i-^^f-^ n-^^^^. i - 
^^V. 2, 2 f 4-hy^^/^^^^, n-^ 
i-^h^^V, *>*P^3rf->\ ^fyWv'^P^ 

li ; **y-/k 3i^y-yK n-^P^y~/k i- 
;/p/V-yK n-^^y-/K /K se 
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c-y^y-/K t-T^y— /K n-^y? 

J -Xy^y-yU, 2-y^/l'T'^y— /K sec — 

y ^/loi^/u^ h v s y fvu-n-T'nfcVi^ h 

ji>- i -^/u-Jr h>\ yfvu-n-^^vi^ h^. 
xi^vi — n-yf/^h^ y^vU-n ^->/^ h 

n f/loi— r/K n -^fvUx:— T/K n-^^r'>/^ 
— fvK 2-3i^;^^->/U3i— r/K i/yt^rv 
Kx 1, 2-^Df UV^^K. my^, 4~ 

^f^my^, ^***>\ ^y^/uv?*-*^ 

^J)3 — /we y m^-yuin— x/u, xf i/y^yn-/^ 
oi^/U3i— r/K tfi/y^y =3— /i^ey y«?vU3i— 

x/K yok'i/y^!) 3-;u^/xf /Ui-r/K :/n 
tVy^U^-y^/T'D^-f/K fh7tKn 20 
7 7^ h7t Ko77>^-T^ 

WBk\ m&t^'K g^^^/K ^-n-7'of 
>K RS-i-^oe/K g^-n-T'fvK R»- i 

Kft-s e c-^/K f»- n 
/K RS-s e c-^V^/K It&-3-y KSrv'T'* 
/K P®y*/t"<V^/K ftK-2-3i^/uy^K T 

/i^yy^/u:c-7VK Rgf^^^v^y =1— A^e 

yxf/Ux-f/K BH^B^l/y^ya-W/^f 

SfeiTyK 3-7F^>Waet^-K 3-3: 

-e, y*y— /K xi^y— /K n-T'n/^y— /K i — 
^d/V-/K n-^#y— /K i-^y—zK se 
c-y*y-/K t-^y-/K ^f;i<xf^h 40 
V, >f/Hn-7 J nWh^ yfvV-n-^vU 
^•hy, V^jvT h V, y fvU- i -^*7U4r h V, 

V. y n .^/V*" h V. ^- i - h 

V, ->^o^^1hy^ ^f/^o^fyy, 2, 
4-^^^^^^^ xf i/y^y3~/^;^f/px 
— t/k aa^uv^y 3— /u«=ey:£^vU3z— x/k 3:^ 

uy^y a-;Ui;xf /Ux-f /K 7'Dfc p l/^!l3- 

yu^-y y^/^-r/K ^neuy^ya-zRyxf 

/ux:— -r/K /ol^^y^ii f /U3i— -r 50 
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/K R&x^/K Rgf-n-7'neVK St&- i — 7n 
tVK f»-n-7 r *yK ftS-i-^/K s 

e c-y^/K i»-3-y h^">^/K st&y^vi- 

/k r*nwb**7K ss^f ^y^y^-^/^ 

x/k SM^/p fuy^y 3-/i^;yt/wx-f^ 
Rg^o euy^y =i— /i^ey xi^/p^-x/^ni ^ 

^Kai^vK ^PftyS-n-^f/K ^nft^ 

Hfey^/K HK^^/K ^nV&v>3^vK 3 
-^h^^nft^K 3-3: h^vo^/l, 

-5. 

[0 0 2 6] m&®*<D (C) (D) A^tt^W 

(C) : (D) =5 : 9 5-5 0 : 50 (It 
It) -C**K J:58*L<tt (C) : (D) =8 : 92 
-4 5:5 5 (fiStfc) T*£>5 0 (C) tfMHtt*5%* 

M^si^^f^ ^fi t* e>i\ (C) 

[00 2 7] (A) j«#&*0*^r<5Rfwtt, ±I50 
(C) *^*5J:^ (D) rt»tU<ttV^*V*^-*©* 

««K*-efr5^t^'e#* (c) 

^fcit; (D) ^tL<ttv^i*tt*>-*r«r«!)PtX 

[0028] *»wic*3^r, fimi&RtBjSLto*<Dm& 
i o oraTor^3-/^tdi, 2 ofis%j^r. 
mz5m&%£kTv*>z>zti>w*M\ ^loot: 

SIT^T/^-*!*, ±!B (A-l) fg&tebXf\Z (A 
-2) A^oA^^Ns^tnt^OlRI^CeV^^t) 
5 , ^Otf^ 2 0 fi£%&T. #* U < tt 5 fig%£* 

[0029] *«w^iffi«^fflia*tott, $ b\CT&<0 
g-^hy 

^-'^ h^i: LX&s T*+JV7± hy, 2, 4 — . 

dMr^Ji-V, 2, 4-^^^^V, 3, 5 7 

#i/*Jlry^ 2, 4-^^^^V, 3, 5-*** 

y^v, 2, 4-y^->-^v> 3, 

5-^^-2; 4-^t>^ 2, 2, 
6, 6-fh7^f^-3, 1, 
1 ( 1, 5, 5, 5-^**7/1^*0-2, 4 ^ 

(A) ^ (££to*##ffi£«»3« O^ffhSl 0 0 
*«HC»LXa*0. 1-I0 0fii95, »*L<tt 
0. 2-8 OS§a5<a«ffl-efc<5o wO<t5*«SH-Cj3 
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£ I^J^iaa»OttB»-ttftifC!)#tt*s« (1,1.2.2.3.3 n n<<yfvU) i-r 

Ti"S*Sttu#*4ir\ (A) J* /K /<-7d o K7 v'/M/^^St h !/ 1.1." 

#<7)in*fms m&&&'&tmu~tzzki>wiz u\, 2.2.8.8.9.9.10.1 o-r^oo Kr*>\ 

r 0 0 3 01 *<Dfe<D%sM%\ 1,1,2,2,3,3-^700^*^ 7/U2j-aT 

tt^y*, 3n-fW7/^;t, *»#y^- /^i/xfuyx-f/K ^ytyyfh7^7 

lC5MRUfc5>»*-C*>9. il#> 5- 3 Om 10 # y J -/K '<-7/U*nT/W*/UT/u=* 

At. ^L<lllO-20m/i,.i^»WlO-4 7 y**7/i'*/i'**^/i'#**lf 5 ^ b& 

0SS%ma^tO-C$>6 0 ao'f KR-> -C#S. wixe>omiSp°Bi: LTtt. BM-100 

yjfcLTtt. 0*ft*I* (80 Ck 0, BM-1100 (£A±, BM Chemieft 

-/u-y y * //^ j; cf^ y 7*0/ v y * ; si) , ^7 7 ^f i 4 2d, mw 1 7 2, i^f 1 7 

BWbSlg («) I!, htlZ 0 so 3, BF18 3 N ^F178, |S3F 1 9 1, f^F 4 7 

K«r/W5^t L-Cfl, 0»fc¥l« («0 *toT/u 1, («±, *0*>T («0 K) . 7oy 

^•^>//U5 2 0, B10 0, B20 0; iHW^T-f V*" -KFC-170C, FC-171, FC-430. F 

^tf/w («0 S^7/W5t^y7-//K T/u^^-^/u C-431 («±. ttS^y-a:^ («) ) »Sr*jfs 

io, ni 3 2*w»rf6*t*. wy^-tLt rtas-c**. nwa->y 3-^*#BSSttJBo**«iifc 

tt, Wtt ^y7/^l-yW^ K«iS**-r6<k 20 LTtt, ^(fh-^yyn-yDC3PA, H3DC7 

I»«[*a*r*+5ft*«, tTn/ur^ K**& PA, IMSH1 1PA, p5jSH2 1PA, P)SH28P 

T 3f»*t^/Wt«1k A, ^SH29PA, (^SH30PA (&±* h-Uf 

7*VKy^~, #y^ K, 4?!l7$y^B, sKy'ry yn-v (#) §» , TSF-4440, TSF-43 

#yr^h\ #y*y*f-y>\ #ya-*iK? oo, tsf-44 4 5, tsf-444 6, tsf- 

7y***^**^«r^Jf6Ci:36S-C*-5. 4460, TSF-4 4 5 2 (ELL. XS^ya-y 

ttJW. jKyr/^^^^*>K**ffijStt»K t7y* 3 »7 5 yJEtlJK y i/^ yS ; # y xf i/ y^ ^1 
y «s/*fi/^>y/wx-f^; ^y^^^u- 

y7f7y/ux-f/K tfy**if=>*l'>*ri"(A'X. [00 3 1] *%n^n^AffittJA4toO±B^ttft 

-f/^OiKy t^ri/xf 1/^7/W^x-f/Ug ; # ft, #£L<tt, 2 - 3 0 *K ffiffi i WlOS 

y ^i/m^u^n-^^^^^^u^-x/K JKy DTilSSttSit*. »M&<D±B*$MM« S 2 - 3 0 

^yxfuy n -/^7x-/n-f^^yt SS%-e£>-5£> fiKoflW^a^^tSH 9 . ff# 

^••yxf uy7y^7x^;ux-T/Hi ; #y:x^u Sfttti J: 0»t5t>0>"e*>*. 

^ya-/uj;?ju-t, dfyxfuy^yn-/^ [0 0 3 2]*^^^, ->yay^ si 

7f7^hWyxfuy^y3-;^x7r^ 02 s i N^3t^4^»*t^a*i-5Ht 

va*=fir*"5fl:*ft*»aiwfflv^rt*s-eft6, *o 9-c**o. 05-1. 5/imiS, 2®ao-e«:i?$ 

A#0U:l/CtiU l,l,2,2-fF77PPt^^ 0. l-3MmSS<0»S^t5wi:^t#^ ^ 

(l,l,2,2-fh77PP7pW ^-tvK 1. <G&. nm.t?W»rt&t\ *>6^l±8 0-6 0 0 < tgg 

1,2,2 -7 1 h77P Bt^f /^^x-r/K * Oiag-C, 5-24 0^SfiiDlRUTftj»-r6- 

^^xfuy^ya-;^ (l,l,2,2-7h77P *7^K*fc«:g*»»-T-o|ft«BI**i«1- 
p7M xx-x/K ^fxfl/y^ya-/w (1. roR^lnHR*4fei LXtt, *y 

l ( 2,2,3,3-^t7PP^yf/U) a:— r/K ^ U- h, 7 7-^^4if^ttft5:H^ 

^^7pei/y^y3-/^(i,i,2.2-7h77 so Aoj^#a^i: u-ctt, s^#h$c, r/uxf 
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7^^fi, aaoaffiaaicflEttsrt^b. lsk 

WAL'A DRAM, SDRAM, RDRAM. D 

-rdram* Kn¥m»**mmniimm* *m&m 

[00 3 5] 

So 

[0 0 3 6] ltftT«MH-|fc (Mw) 

- (gpo mzxvmfevtc, 

»i^lg^ 100ccOfh7tKd77y|* 

h^7A ftf/HSO-C ALC/GPC) 
*7A : BBftmi («) 8WSHODEX A-8 0M 
(££5 0 cm) 30 

mfeim : 4 ox 

ffiM : lcc/}) 

foo 3 7i mmm wm 

EHEftl, 500 rpm, 3 0# 
^^#^tS*Lt *y h^U- [^±^7 0^-03 

twb; n-oroT-c 3 #ras«*«« u $ e> ic 4 o o t 
[o o 3 si «B»iMMfaa (Ji^gi^^agu^) 

V=i-*-«rJHlfVC, @68tl, 500 rpm, 3 0& 

5HBk 2 0 0t-C3»BBS«4r«»U £S>fc4 OOt 
OMMMMW)** hTV- h±"Cl 0#g&£j£/SL, 

*fgjBEMD-wA i o o o stfflv^r 4 o onc*-ean 



OJB/SSitfcS iOaJRttfcttU TfiaWClHIL 

O ; WUf^*#CVDK:J:9»«**tfcS iOzJH£l 
T 

x ; «Ut#*JM*cvDfc:J: 9*j«*^fcS i 0 2 jg£ 

[0039] 

EHEKl. 500 rpm. 3 0# 

*MH, 2 0 0tt3^Sfi^U $^IC4 0 0 < C 
<oa*#Hft^*j/ h^U— h±"C3 0#g«£j&/£L 

K (HO toHPl 6 4 5 1 B«K*3J:tfHP4 
2 8 4 A^l/->v?3 yLCR^-^-ffi^t, lOkH 

[00 4 0] 1 

53SKir'< 7^/1-7 7 *^*-C\ ^^hy^h^">"> 
7V3 0 8. 5 gtfh7^h^'>7y96. 5gi 

0. 9 5g£, 7'Dei/y^y3-/^/>f;Ux-f 

^5 0 0 gi:**stfc©^ 7y-7y^-t?« 

^Tjc 8 4 g £ 2 *H*>tt TffiKKKftl bfc. 6 

-tvU5 9 5 gfcsinu 5ot:r-SJS«*»6^^y- 
A'*r£MWrtr5 9 5 gx/^i^-i/a yflfcSU S 

7, 8 0 0tifeofc 
[004 1] 2 
5»/<7^77^3 + -C, ^f/Uhy^h^ 
7V3 08. 5 gifh7^h^7V96. 5 g £ 
7*oeu^!l =i— tV^Jx-^jV^—T-frS 4 5 gld^ 

tfS*fc©*K *y 

*r»***fc-f *^2e«*4 2 g«:2P»n^rtTtHKK: 
SMBLfc. 6 Ot:T2B^£/S£iirfc<0*>, K 

y n— /U^ey sc^a-*— tvus 9 5 g&KADU 5 0t 
VEJ&m*b *9J -*ft*tf»*«: 5 9 5 g ^/<sK V 
->3^U aSS»®«rflfc. -<0J:5^L-C» 
feJxfcffi^S^SS^^Stt* 3. 2 0 0T$>o 

[0 0 4 2] ftlkfll 

i -e»e>iifc»6»© ioogi:hy ^ uis? 

y a— /weyif/wx-f^i 6g£Sl-L85 (Z 

«rfls*l« OK) S) 0. 2|tHDU 

^lo 0. 2^m^f7o y«7-f/l^*--C*ii«rff 
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mmow&mns. 4GPa £»«w^icfl5*vo> 



5, 2. 4 3i#«lvfi^RS*^Lt 
[00 4 3] 

[0044] 

mi) 



m 




(B)z££ 




(GPa) 


w 
*g 




i 


(Dioog 


SI-L850.2g 


P*^* 16g 


5.4 


o 


2.43 


2 


R £ M 
©lOOg 


Ul7x=JMA*^W 
t 0.2g 


^x-fjt I6g 


5.7 


o 


2.49 


3 


©100? 


[(tt,Q-^/f> 

^VJ7;y 0.2g 


Ax-rjfr i6g 


5.2 


o 


2.48 


4 


r 

©lOOg 


SI-L85 0.2g 


16g 


6.8 


o 


2.47 


5 


s # 

(DiOOg 


SI-Ll50 0.5g 


I6 g 


5.3 


o 


2.44 


6 


r*» 
® 


jV]7t> 0.2g 


7~\ 8g 


5.0 


o 


2.49 



[0 0 4 5] MMW7 

i -c* <bftfc££«(D i o o g \z b y *r 
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